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(57) Claim 

1. A hose comprising: 

a two-component tube consisting of a thin, non-foamed 
inner liner and a foamed interlayer ci rcumf erer.t i a 1 ly 
encompassing the inner liner; 

a textile reinforcement telescoped over said tube; and 
a two-component, coextruded, thermoplastic outer cover 
layer circumf erentially encompassing said reinforced tube, 
including a first thermoplastic layer with a multitude of 
closed gas-filled cells and, surrounding the first 
thermoplastic layer, a second thermoplastic layer which is 
nonfoamed and has .a thickness of from 15% to 73% of the 
thickness of the first thermoplastic layer, the coextruded 
first and second thermoplastic layers being free of any 
intervening material . 

4. A lightweight hose comprising: 

a tube; 

a textile reinforcement telescoped over said tube; 

and 
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a multilayer coextruded thermoplastic cover distinct 
from the tube and disposed radially outwardly of the 
reinforcement including an outer cover layer for-med of stain 
and abrasion resistant nonfoamed thermoplastic material, and 
an inner qover layer formed of a foamed thermoplastic 
material, the- outer cover layer having an annular thickness 
which is substantially less than the annular thickness of the 
inner cover layer, and the outer and inner cover layers being 
in direct contact with one another along their mutual 
interface and free of any intervening material. 

11. A lightweight hose comprising: 

a tube; 

a textile reinforcement telescoped over said :ube; 

and 

a multilayer coextruded thermoplastic cover distinct 
from the tube and disposed radially outwardly of the 
reinforcement ' includ ing an outer cover layer formed of foamed 
thermoplastic material, and an inner cover layer formed of a 
foamed thermoplastic material, the outer cover layer being 
foamed to a- -substantially lesser extent and having a 
substantially greater density than the inner cover layer, the 
outer cover layer having an annular thickness which is - 
substantially less than the annular thickness of the inner 
cover layer, and the outer and inner cover layers being in 
direct contact with one another along their mutual interface 
and free of any intervening material. 

14. A light weight thermoplastic hose comprising: 

a two-component tube consisting of a thin, non-foamed 
thermoplastic inner liner and a foamed interlayer 
ci r cumf erent ia 1 ly encompassing the inner liner and making 
direct contact therewith; 

a textile reinforcement telescoped over said tube; 

and 

a two-component coextruded, thermoplastic cover 
distinct from the tube and disposed radially outwardly of the 
reinforcement including an outer cover layer forming the. 
radially outermost layer of the hose and formed of nonfoamed 
thermoplastic material, and an inner cover layer formed of a 
foamed thermoplastic material having a multitude of closed 
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gas-filled cells dispersed throughout such inner cover layer, 
the outer cover layer having an annular thickness which is 
substantially less than the annular thickness of the- inner 
cover layer, the outer and-inner cover layers being formed of 
compatible thermoplastic material, selected from the group 
consisting of " polyethylene , EVA, polyv iny 1-chlor ide , and 
nylon, and the outer and inner cover layers being in direct 
contact with one another along their mutual interface and free 
of any intervening material. 

15. The hose of claim 14, wherein the outer cover layer 

has a thickness of from 15% to 73? of the thickness of the 
inner cover layer. 
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Background of the Invention 
This invention relates to flexible hoses consisting 
of foamed layers protected by a nonfoamed or less-foamed 
outer cover and an inner tube. Prior technology teaching 
the coextrusion of multiple layers of foamed, plastic 
material to make flexible, lightweight hose is shown in U.S. 
Patent No. 4,044,799 to Higbee et al , and in U.S. Patent 
No. 3, 547, 162 to Schaerer et al. The foaming of the. material 
also improves the economics because it reduces the density, 
10- * using less material per unit length. 

. ; However, this hose is not without its disadvantages. 

It has been noted that a foamed hose cover is not as resistant 
to staining or abrasion. The porous nature of the cover makes 
■ it particularly susceptible to staining, making the hose look 

worn long before the end of its useful life. 

It is known in the art that a thin nonfoamed layer 
may also be applied to the inside of the tube. With a 
1 * nonporous, thin skin acting as a liner, it isn't necessary 

* ' ; to be concerned with the porosity of the foamed layers from 

20 a permeability standpoint, because the skin insulates the 

foamed layers from the fluid by serving as a permeability 
barrier. 

Summary of the Invention 
The solution to the abrasion and staining problems 
associated with foamed cover hoses is the application of 
a thin, nonfoamed or substantially lessfoamed cover layer 
over the outermost foamed layer. This cover layer, because 
29 it is quite thin, allows the hose to retain its lightweight 
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character, yet provides the hose with the abrasion and 
stain resistance necessary to maximize its useful life. 

The economics of this hose is enhanced by the 
option of foaming the outer cover and the inner liner, but 
not foaming the outer cover, to the same extent as the foamed 
interlayers. If the service doesn't require maximum 
abrasion resistance, the cover can be foamed slightly and 
still protect the interlayers. Less material per unit 
length is necessary to provide this protection, resulting 
in cost savings. 

Another advantage from using a thin, nonfoamed (or 
substantially less-foamed) layer on the inner and outer 
surfaces of the hose is the cost savings, resulting from 
the ability to foam the interlayers to an even greater 
extent. Since the inner liner protects the interlayers 
from contact with the fluid flowing through the hose, and 
the outer cover insulates the interlayers from contact with 
materials outside the hose, permeability of the interlayers 
is no longer a major concern. The interlayers can be 
foamed without regard to the possibility that the fluids 
will permeate the foamed layers because of excessive porosity. 

Still another advantage of the use of multiple 
layers is the ability to use multiple materials. The thin 
cover (or inner liner) material can be made of any compatible 
thermoplastic material. The thin outer or inner layers 
are not required to be made of the same material as the 
foamed interlayers. This allows selection of the material 
used for the foamed interlayers to be based on the flexibility 
and resiliency of the material, whereas the surface materials 
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can be chosen for toughness, chemical inertness, etc. 

The combination of the different layers also 
preserves and enhances the lightweight nature of the hose. 
Because of the tougher outer skin, less material is used 
overall. Consequently, the combination cover weighs sign- 
ificantly less per unit length than the single-component 
foamed cover. 



Brief DoGoription of the DrawingG - 
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Certain preferred forms of the invention will fcfe 
described with reference to the accompanying drawings^ where- 
in like numerals designate like parts, and in whi^n: 

FIG- 1 is a cut away section of a multiple layer 
hose with reinforcement placed between the two foam layers 
in accordance with one aspect of the invention, the embodi- 
ment representing a hose wi.th diamete^r 5/8 inch or letss; 

FIG. 2 is a cross-section/of another emboidment 
showing a three layer hose with/a foam interlayer; 

FIG. 3 is a cross-section of another embodiment 
showing a four layer hose/with two foam interlayers, the 
embodiment representing a hose with diameter greater than 
5/8 inch; 

FIG. 4 a perspective wall section of a three 
layered hose yith one formed interlayer in accordance with 
the invent VDn; 

FIG. 5 is a wall section of a four layer hose of 
.the invention with all four layers foamed, though the outer 
aira inner layers are foamed to a substantially lesser 



ir' extent; — and 
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According to the present invention there is provided a 
hose comprising: 

a two-component tube consisting of a thin, non-foamed 
inner liner and a foamed interlayer ci rcumf er ent i a 1 ly 
encompassing the inner liner; 

a textile reinforcement telescoped over said tube; and 

a two-component, coextruded, thermoplastic outer cover 
layer circumf erentially encompassing said reinforced tube, 
including a first thermoplastic layer with a multitude of 
closed gas-filled cells and, surrounding the first 
thermoplastic layer, a second thermoplastic layer which is 
nonfoamed and has a thickness of from 15% to 73% of the 
thickness of the first thermoplastic layer, the coextruded 
first and second thermoplastic layers being free of any 
intervening material. 

The present invention further provides a lightweight 
hose comprising: 

a tube; 

a textile reinforcement telescoped over said tube; and 

a multilayer coextruded thermoplastic cover distinct 
from the tube and disposed radially outwardly of the 
reinforcement including an outer cover layer formed of stain 
and abrasion resistant nonfoamed thermoplastic material, and 
an inner cover layer formed of a foamed thermoplastic 
material, the outer cover layer having- an annular thickness 
which is substantially less than the annular thickness of 
the inner cover layer, and the outer and inner cover layers 
being in direct contact with one another along their mutual 
#t ; interface and free of any intervening material. 

The present invention further provides a lightweight 
'! hose comprising: 

a tube; 

a textile reinforcement telescoped over said tube; and 
a multilayer coextruded thermoplastic cover distinct 
from the tube and disposed radially outwardly of the 
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reinf orcement including an outer cover layer formed of foamed 
thermoplastic material, and an inner cover layer formed of a 
foamed thermoplastic material, the outer cover layer being 
foamed to a substantially lesser extent and having a 
substantially greater density than- the inner cover layer, the 
outer cover layer having an annular thickness which is 
substantially less than the annular thickness of the inner 
cover layer, and the outer and inner cover layers being in 
direct contact with one another along their mutual interface 
and free of any intervening material. 

The present invention further provides a light weight 
thermoplastic hose comprising: 

a two-component tube consisting of a thin, non-foamed 
thermoplastic inner liner and a foamed interlayer 
circumf erent ial ly encompassing the inner liner and making 
direct contact therewith; 

a textile reinforcement telescoped over said tube; 

and 

a two-component ccextruded, thermoplastic cover 
distinct from the tube and disposed radially outwardly of the 
reinforcement including an outer cover layer forming. the 
radially outermost layer of the hose and formed of nonfoamed 
thermoplastic material, and an inner cover layer formed of a 
foamed thermoplastic material having a multitude of closed 
gas-filled cells dispersed throughout such inner cover layer, 
the outer cover layer having an annular thickness which is 
substantially less than the annular thickness of the inner 
cover layer, the outer and inner cover layers being formed of 
compatiable thermoplastic material selected from the group 
consisting of polyethylene, EVA , polyvinyl-chlor ide , and 
nylon, and the outer and inner cover layers being in direct 
contact with one another along their mutual interface and free 
of any intervening material. 
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Brief Description of the Drawi ngs 

Certain preferred forms of the invention will be 
described with reference to the accompanying drawings, where- 
in like numerals designate like parts, and in which: 

FIG. 1 is a cut away section of a multiple layer 
hose with reinforcement placed between the two foam layers 
in accordance with one aspect of the invention, the embodi- 
ment representing a hose with diameter 5/8 inch or less; 

FIG. 2 is a cross-section of another emboidment 
showing a three layer hose with a .foam interlayer; 

FIG. 3 is a cross-section of another embodiment 
showing a four layer hose with two foam interlayers, the 
embodiment representing a. hose with diameter greater than 
5/8 inch; 

FIG. 4 is a perspective wall section of a three 
layered hose with one foamed interlayer in accordance with 
the invention; - ■ 

FIG. 5 is a wall section of a four layer hose of 
the invention with ail four layers foamed, though the outer 
and inner layers are foamed to a substantially lesser 
extent; and 



FIG. 6 is a die used to extrude a cover consisting 
of a foamed interlayer and a thin outer cover onto a rein- 
forced hose. 

Preferred Embodiments 

The principal problem with the foamed covers of 
previous hose constructions has been poor durability and 
stain resistance. Yet, the trade-off for tougher covers 
has been increased hose weight. By applying a thin, nun- 
foamed skin 16 on top of (radially outwardly of) a foamed 
layer 14 and telescoping those over a reinforced tube, the 
durability of the hose is increased while the hose retains 
its lightweight character. 

The tube can consist of the inner liner 18 and a 
foamed interlayer 20 plus reinforcement 12. The reinforce- 
ment 12 can be placed between any two layers, or if the tube 
is not set, the reinforcement will be embedded in the foamed- 
interlayer 20. Also, the tube can simply be the thin inner., 
liner 22 (see FIG. 2) plus reinforcement 24, the cover still 
consisting of a foamed interlayer 26 and a thin outer cover 
28. Figure 4 illustrates that the reinforcement 4 4 can 
be placed about the foamed interlayer 42 as well. Suitable 
tube materials (as shown at 4.0) include any natural or 
synthetic rubber as well as thermoplastic materials. 

The outer cover (as shown in 46) can be made of 
any compatible thermoplastic material such as polyethylene, 
EVA, polyvinylchloride, or nylon. The outer cover material 
does not have to be the same as the material used for the 
foamed interlayers, but merely compatible with it. 
AP 
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Therefore, the interlayers may consist of any material used 
for the cover or tube. 

The reinforcement 12 can be of any desired con- 
figuration such as knit, spiral, or braid; and made of nylon, 
polyester, or any textile material. 

All layers of the hose are capable of being foamed, 
thereby maximizing the cost-effectiveness by minimizing the 
material used per length of hose. Note, however, FIG. 5 
illustrates that the inner liner 48 and outer cover 50 are 
not foamed to the extent of the interlayer ( s ) . Foaming by 
use of a blowing agent such as azodicarbonamide causes tiny 
closed air pockets (see 38 for example) to be dispersed 
throughout the material increasing the volume and thereby- 
decreasing the density. 

The die used in the extrusion process is illustrated 
in FIG. 6. The reinforced tube is passed from left to right 
through passage 62, and the two layer cover is extruded 
onto the tube. The foamed interlayer portion of the cover 
is extruded onto the tube through passage 54 of the die. 
The nonfoamed or less-foamed thin cover is extruded onto the 
foamed interlayer through die cavity 58. It is important 
when dealing with material impregnated with a blowing agent 
to keep increasing the pressure until the hose exits the 
die. This is done by the use of a tapered die pin 52. As 
the plastic with blowing agent is placed on the hose, it is 
allowed to expand prior to the application of the outer cover 
through die cavity 58. Note that the die cavity 58 is sub- 
stantially narrower than die cavity 54 indicating the 
difference in the thickness between the two layers. The hose 
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outer cover layer is thinner than the foamed interlayer 
portion of the cover. In all applications, the thickness 
of the outer cover varies from 15% to 73% of the thickness 
of the foamed interlayers. In those applications where 
the outer cover layer is nonfoamed, the thickness of the 
outer cover varies from 15% to 50% of the thickness of the 
foamed interlayers. In specific applications the outer cover 
thickness varies from 15% to 37% of the thickness of the 
foamed interlayer . 

A similar die may be used for ' extruding the tube 
portion prior to the application of the reinforcement. The 
only differences are a smaller internal die cavity 62 
adjusted to the internal diameter of the hose desired, and 
the extrusion of the blown layer atop the thin inner liner. 

It should be noted that the various layers of the 
hose, including the reinforcement, may be bonded to each 
other using a variety of adhcsives or treatments depending 
on the hose properties desired. Since the techniques and 
substances used for bonding are varied and tailored for a 
specific application, it should be obvious to one skilled 
in the art that the invention should not be limited to a 
speific method for adhering the layers to each other or the 
reinforcement. 

The following examples are illustrated merely to 
highlight the preferred embodiments and' are in no way 
intended to limit the invention. 

Example 1 

The hose as illustrated in FIG. 1 has four distinct 
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layers. The hose has an inner diameter of 5/8 inch or less. 
The inner tube 18 is a nonfoarc.ed layer of PVC having a .015 
gauge thickness and specific gravity of 1.3. The second 
layer 20 is a foamed layer of PVC having a .04 to .06 gauge 
thickness and a reduced specific gravity of .8, which is 
a 38% reduction in density. 

The reinforcement 12 is a polyester knit and is 
applied on top of the dual layer coextruded tube. The 
foamed layer 14, applied directly atop the reinforcement and 
coextruded with the nonfoamed outer cover 16, is made of 
PVC and has a thickness of .03 to .07 gauge and a specific 
gravity of .8, which is a 38% reduction in density. The 
nonfoamed outer cover 16 is made of PVC, .and it has a 
thickness of .015 to .022 gauge thickness and a specific 
gravity of 1.3. The outer cover thickness varies from 21% 
to 73% of the thickness of the foamed interlayer. 

Example 2 

This example, as illustrated in FIG. 3, has 4 
distinct layers. The inner diameter, however, is greater 
than 5/8 inch. The inner tube 30 is, again, a nonfoamed 
layer of PVC having a .015 gauge thickness and a specific 
gravity of 1.3. The second layer 32 is a foamed PVC layer 
of .06 to .095 gauge thickness and a specific gravity of 
.86, a 34% reduction in density. 

The reinforcement 35, a polyester knit, is applied 
on top of the two layer coextruded tube. The foamed PVC 
layer 34 applied directly atop the reinforcement and co- 
extruded with the nonfoamed PVC layer of the cover 3 6 has 
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a thickness of .06 to .1 gauge, substantially thicker than 
the layer in example 1, and a specific gravity of .8, a 38 
reduction in density. The nonfoamed cover, again, has a 
thickness of from .015 to .022 gauge. The outer cover 
thickness varies from 15% to 37% of the thickness of the 
foamed interlayers . 

In all applications the materials used can be 
varied. Thermoplastic materials such a polyvinyl 
chloride, polyethylene, EVA, nylon, Hytrel^, and urethane 
are all acceptable. The hose may be comprised of one 
material or it can be varied from layer to layer. In the 
above examples, the coextruded hose constructions average 
2.33 pounds lighter per 100 ft., making them approximately 
14% lighter than hose consisting of a single-layer foamed 
tube and a si.ng le- layer foamed cover. 

It will be understood that the invention is 
capable of a variety of modifications and variations, whic 
will become apparent to those skilled in the art upon a 
reading of this specification, the scope of the invention 
being defined by the appended claims. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS 



A hose comprising 



a two-component tube consisting of a thin, non-foamed 
inner liner and a .foamed -inferlayer c'ircumf erentially 
encompassing- the inner liner; 

a textile reinforcement telescoped over said tube; and 
a two-component, coexttuded, thermoplastic outer cover 
layer circumf erentially encompassing said reinforced tube, 
including a first thermoplastic layer with a multitude of 
closed gas-filled cells and, surrounding the fust 
thermoplastic layer, a second thermoplastic layer, which is 
nonfoamed and has a thickness of from 15% to 73% of the 
thickness of the first thermoplastic layer, the coextruced 
first and second thermoplastic layers being free of any 
intervening material. 
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TI1D CLAIM3 DCriMIMG TUG INVENTION ARC A -S- POLLOWS, 



1. A hose comprising: 

a two-component tube consisting of a t hj^w; non- foamed 
inner liner and a foamed interlayer cir cumfe^nt ial ly 
encompassing the inner liner; 

a textile reinforcement telg^Tcoped over said tube; 

and 

a two-Component, cop**t r uded , thermoplastic outer- 
cover layer c i r cumf er en^al ly encompassing said reinforced 
tube and having a fjxr^t thermoplastic layer with a multitude 
of closed tjas-fj^fed" cells and interposed between the tube and 
a second thermoplastic layer which is nonfoamed and has a 
thickne^of from 15? to 73? of the thickness of the first 
thermoplastic layer> the coextruded i "St and second 
yhlrm^pi^h j r i a wo r e hoinrj frog nf any intervening material. - 

2. The hose of claim 1 wherein the second layer has a 
thickness of from 15? to 50? of the first layer. 

3. The hose of claim 1 wherein the second layer has a 
thickness of from 15? to 37? of the thickness of the first 
layer. 

4. A lightweight hose comprising: 
a tube; 

a textile reinforcement telescoped over said tube; 

and 

a multilayer coextruded thermoplastic cover distinct 
from the tube and disposed radially outwardly of the 
reinforcement including an outer cover layer formed of stain 
and abrasion resistant nonfoamed thermoplastic material, and 
an inner cover layer formed of a foamed thermoplastic 
material, the outer cover layer having an annular thickness 
which is substantially less than the annular thickness of the 
inner cover layer, and the outer and inner cover layers being 
in direct contact with one another along their mutual 
interface and free of any intervening material. 
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5. The hose of claim 4 wherein the outer cover layer has 
a thickness of from 152 to 73? of the thickness of the inner 
cover layer . 

6. The hose of claim 4 wherein the outer cover layer has 
a thickness of from 15% to 37* of the thickness of the inner 
cover layer . 

7. The hose of any one of claims 4 to 6 wherein the 
inner cover layer is selected from the group consisting of 
polyethylene, EVA , polyv inylchlor ide , and nylon, and che outer 
cover layer is selected from the group consisting of 
polyethylene, EVA, .polyv i nylchlor ide, and nylon. 

8. The hose of claim 7 wherein the inner cover layer and 
outer cover layer are formed of polyviny lchlor ide . 

9. The hose of claim 4 consisting essentially of the 
three elements recited, and the cover consists essentially of 
the inner and outer cover layers as recited. 

10. The hose of any one of claims 4 to 9 wherein the 
inner cover layer is formed with a multitude of closed 
gas-filled cells dispersed throughout such inner cover layer. 

11. A lightweight hose comprising: 
a tube; 

a textile reinforcement telescoped over said tube; 

and 

a multilayer coextruded thermoplastic cover distinct 
from the tube and disposed radially outwardly of the 
reinforcement including an outer cover layer formed of foamed 
thermoplastic material, and an inner cover layer formed of a 
foamed thermoplastic material, the outer cover layer being 
foamed to a substantially lesser extent and having a 
substantially greater density than the inner cover layer, the 
outer cover layer having an annular thickness which is 
substantially less than the annular thickness of the inner 
cover layer, and the outer and inner cover layers being in 
direct contact with one another along their mutual interface 
and free of any intervening material. 
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12. The hose of claim 11 wherein the inner cover layer is 
selected from the group consisting of polyethylene, EVA, 
polyv inylch lor ide , and nylon, and the outer cover layer is 
selected from the group consisting of polyethylene, EVA , 
polyvinylchlor ide, and nylon. 

13. The hose of claim 11 or claim 12 wherein the 
difference of the foamed density of the Outer cover layer from 
its density in a nonfoamed state does not exceed two-thirds 
the difference of the foamed density of the inner cover layer 
from its density in a nonfoamed state. 

14. a light weight thermoplastic hose comprising: 
a two-component tube consisting of a thin, non-foamed 
thermoplastic inner liner "arid a foamed interlayer 
circumf erent ially encompassing the inner liner and maki-ng 
direct contact therewith; 

a textile reinforcement telescoped over said tube; 

and 

a two-component coextruded, thermoplastic cover 
distinct from the tube and disposed radi.ally outwardly of rhe 
reinforcement including an outer cover layer forming the 
radially outermost layer of the hose and formed of nonfoamed 
thermoplastic material, and an inner cover layer formed of a 
foamed thermoplastic material having a multitude of closed 
gas-filled cells dispersed throughout such inner cover layer, 
the outer cover layer having an annular thickness which is 
substantially less than the annular thickness of the inner 
cover layer, the outer and inner cover layers being formed of 
compatible thermoplastic material selected from the group 
consisting of polyethylene, EVA, polyvinyl-chlor ide , and 
nylon, and the outer and inner cover layers being in direct 
contact with one another along their mutual interface and free 
of any intervening material. 

15. The hose of claim 14, wherein the outer cover layer 

has a thickness of from 15% to 73* of the thickness of the 
inner cover layer. 
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16. The hose of claim 14, wherein the outer cover layer 
has a thickness of from 15* to 31% of the thickness of the 
inner cover layer. 

17. A hose substantially as herein described with 
reference to any one of figures 1 to 5 of the drawings. 

DATED : 30 March 1989 

PHILLIPS ORMONDE & FITZPATRICK 

Attorneys for : 

THE GILMOUR HOSE COMPANY 
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